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Abstract- Recently, the distinct spectral shift between the near- and far-field optical response of 
plasmonic antennas has become subject of theoretical studies. By near-field optical microscopy and 
far-field optical spectroscopy of individual infrared-resonant nanoantennas we verify this spectral 
shift experimentally. We also discuss its implications. 
 
Plasmonic nanoantennas show a large potential for application in optical microscopy, sensing and 
communication on the nanometer scale, owing to the strongly enhanced near-fields in the antenna vicinity and 
their strong far-field extinction. Recently, a distinct spectral shift between the near- and far-field optical 
responses of plasmonic antennas has been predicted [1] and indicated by a few experimental studies [2]. Here, 
we will present a combined study of near-field optical microscopy and far-field spectroscopy of individual 
infrared-resonant nanoantennas that provides an experimental verification of this spectral shift (Fig. 1). 
Numerical calculations corroborate our experimental results. We will also discuss the implications of this effect 
in surface-enhanced infrared absorption spectroscopy (SEIRA). 
 
 
 
Figure 1: Experimental verification of the shift between near- and far-field peak intensities in individual 
plasmonic nanoantennas. The red symbols show the near-field intensity obtained by near-field microscopy, 
while the black symbols show the far-field extinction obtained from transmission measurements. 
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